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1 
My present invention relates fo a method and 
a correspondini apparatus for use particularly in 
connection with recording or indicating devices, 
by which various phenomena which are or are 
capable of conversion into electrical impulses or 
values may be indicated and/or recorded as on a 
movini strip of paper or other suitable recording 
means. More particularly the invention relates 
fo a method of and apparatus for producing a 
stream of electrically charged multi-molecular 
particles of marrer and for causing such a stream 
fo flow in a predetermined path, the stream being 
one which is capable of being electrically de- 
flected by electrostatic means, so that the de- 
flections of the stream will be proportional in fre- 
quency and amplitude fo the variations of the 
' controlling electrical influences fo be indicated 
and/or recorded. 
In some respects, the present invention is sim- 
ilar fo the well known cathode ray tubes nov 
commonly in use in many electrical flelds, in- 
cluding television, wherein a stream of electrons 
is cieated by cathode emanation, and this stieam 
is then deflected, usually in one direction by one 
set of electrical values and in another and per- 
pendicular direction by another set of such values. 
In the present case if is desired that the stream 
be composed of multi-molecular particles as dis- 
tinguished from sub-atomic electrons, and that 
if be caused fo flow in an air-fllled space, such 
as a room, without requiring if fo be enclosed in 
an evacuated envelope of glass or other material, 
and without requiring many of the special pre- 
cautions and apparatus used in conjunction with 
cathode ray tubes. In this way a fluid, such as 
ink for example, may be caused fo flow as a very 
fine stream of electrically charged particles, 
which stream is capable of beini deflected lat- 
erally in one plane only and in accordance with 
certain varyini electrical values, then the stream 
be directed af a continuously and uniformly mov- 
ing strip of paper or other material upon which 
a record may be ruade. 
I ara aware that such streams of ink or other 
similar materials have heretofore been produced, 
usually by hydrostatic pressure derived from the 
application to a reservoir of such fluid of a high 
gaseous pressure, causing the flow of the fluid 
through a very fine orifice of a nozzle; and fur- 
ther that such streams have been caused fo flow 
by applying hydrostatic pressure fo the liquid 
fo force if through a nozzle by a high pressure 
pump in which the force is applied mechanically 
fo the fiui d fo cause if fo flow in the desired 
stream. Both these schemes have certain dis- 
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advantages in that the stream is not accurately 
controllable in a desired manner for use in re- 
cording varying electrical values or impulses, 
least hOt fo the saine extent as a stream caused 
5 fo flow in accordance with the present invention 
or by the application of high potential electro- 
static energy in an arrangement in which the 
stream would hot flow, were if not for the ap- 
plication of this high potential electrostatic 
10 
energy. In other words, in accordance with the 
present invention, if is possible fo do away with 
the requirements for a high gaseous pressure 
plied fo a body of fluid in a container, or for the 
requirements of a high pressure pumping 
15 paratus of some kind, and cause the stream fo 
flow solely by the application of high potential 
electrical energy. The provision of a method of 
causing a stream of the character described to 
flow by the use of such applied high potential 
20 electrical energy is a primary, general object of 
the present invention. 
Among the more speciflc objects of the inven- 
tion are fo provide a method and an apparatus 
for causing the flow of a stream of multi-molec- 
25 
ular charged particles of a liquid such as ink in 
the manner aforesaid, so that when the stream 
is deflected in accordance with variations of elec- 
trical values, oi values which may be translated 
into electrical values, the ink may make a per- 
3o marient record of the varying conditions fo be 
indicated and/or recorded upon a moving body 
such as a strip of paper. 
A further object of the present invention is fo 
provide different embodiments of the method and 
35 apparatus as aforesaid, wherein the stream may 
be caused fo flow by the use of one or more inter- 
mediate accelerating electrodes, assisting in con- 
centrating the stream within the desired fine line 
or lines and wherein the velocity of the stream 
4o 
may be accurately controllable fo effect desired 
results from the point of view of recording vary- 
ing values of electrical magnitudes. 
A further and more speciflc object of the pres- 
45 ent invention is fo provide an embodiment there- 
of as aforesaid, wherein marrer such as a liquid 
may be caused fo flow through a nozzle under 
the influence solely of high potential electric 
energy applied between the nozzle, which is of 
0 electrically conducting material, and an annular 
electrode spaced from the nozzle and through 
which the stream is adapted and caused to flow, 
the nozzle being one which has an orifice so 
small that, considering the physical character- 
5 istics of the liquid, viz. surface tension, were it 
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not for the applied high potential energy, the 
liquid would not flow through the nozzle. 
A further object of the invention is to provide 
a.nother embodiment thereof, wherein a pointed 
element of electrically conducting material is pro- 
vided associated with a supply body of matter for 
forming a stream as aforesaid, and wherein the 
stream of matter is caused to flow from the point 
of the pointed element in a predetermined path 
in alignment with and extending away from this 
point. _;V£ore specifically, it is an object of the 
present invention to provide a supp]y body of 
liquid in a container wherein the liquid is main- 
tained at a predetermined level and wherein the 
pointed element is disposed in the liquid with the 
point tloEereof extending slightly above the sur-- 
face at the maintained level, so that the liquid 
may pass to the point of the element by capil!ary 
action and may then be drawn therefrom into a 
substantial]y vertical stream as aforesaid by the 
action of high potential electrical energy applied 
between the pointed element and an annular elec- 
trode aligned with the intended path of the 
stream and spaced from the pointed element. 
Other and more detailed objects of the present 
invention will become apparent from the follow- 
ing description and appended claires, when con- 
sidered in connection with the accompanying 
drawings in which: 
Figure 1 is a view substantially in plan illus- 
trating principally diagrammatically one embodi- 
ment of the invention, certain portions being 
shown in central horizontal section; 
Fig. 2 is a view similar to that of Fig. 1, but 
showing the apparatus thereof principally in ele- 
ration, to illustrate the action of the deflecting 
plates or electrodes in defiecting the stream cre- 
ated or caused to flow in accordance with the 
present invention; 
Fig. 3 is a view similar to that of Fig. 2, show- 
ing a slightly modified form of the invention; 
Fig. 4 is a view of a still ïurther embodiment of 
the invention in which a stream is caused to flow 
substantially vertically from a pointed element in 
part immersed in a liquid of which the stream is 
formed; and 
Fig. 5-is a view taken substantially on the line 
5--§ of Fig. 4. 
Whi!e the invention is susceptible of many 
practical emhodiments, a number of which I bave 
actually buitt and operated in the development 
of this invention, if has is main utility in the 
creation of a stream of electTically charged par- 
ticles which are mutti-mo!ecu!ar in character, as 
distinguished from the sub-atomic or electronic 
partic!es in a cathode ray tube, and which (in the 
present case) may be cav_sed to flow through 
ordinary atmosphere a normal room pressures 
and temDeratures for use in conjunction with the 
recording of varying e!ectricat values or values 
which may be transiated suitably into electricai 
values. Again, while the stream could be of dif- 
ferent types of maïter, such as so!ids in fine par- 
ticle ïorm or gases, I have round it most con- 
venient to apply the invention to producing a 
stream of fine electrically charged particles of an 
ordinary liquid such as ink, which may be used 
directly in making a 'ecord upon a sheet of paper. 
The embodïments of the invention hereinaftm" 
described are a]l in the preferred classes as just 
set forth. 
Again, wbile the stream may be formed of 
liquid, which ts electrical]y ccnducting and which 
might or might hot be used as a conductor for a 
current of electï'icity, the present invention is 
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independent of the electrically conducting char- 
acter of the iiquid itself, so that it may be used, 
for example, with a solution of an electrolyte, 
which will be electrically conductive or wih col- 
5 loidal suspensions of solids, whether or hot the 
particles are per se eiectrical!y conducting and 
including a conducting or non-conducting truly 
liquid phase; or it may be used in conjunction 
with non-conducting liquids, such as organic sol- 
10 vents, wherefl a desired color may be imparted 
to the liquid by the use of dissolved dyes and the 
like. In any event, OEe particles of which the 
stream is formed in accordance with the present 
invention are multi-molecular in character, as 
15 distinguished from sub-molecular or sub-atomic 
particles, such as electrons which make up the 
stream flowing in a cathode ray tube, for example. 
Once the stream is formed according to the 
present invention, the deflection thereof, as here- 
fi0 inafter described in connection with the embodi- 
ments of the invention shown in trie drawings, 
may be eected in a manner similar to the deflec- 
tion of an electron stream in a cathode ray tube 
and sirnilar to the manner which would be usecl 
5 were the stream foned in accordance with the- 
prior art practices by the use of applied hydro- 
static pressure to a liquid to cause it to flow 
through a fine nozzle. Such deflection arrane- 
ments are shown, for example, in the patents to 
30 Hansell No. 1,941,001 and Schrter, No. 1fl82,043. 
Turning now to the embodiment of the inven- 
tion shown in Figs. 1 and 2, there is illustrated 
at ! a container for a body of marrer, which in 
the present embodiment is a liquid sucl] as ink. 
35 Associated with the container  is a nozzle  ol 
electrically conducting materiai and which lïas a 
very fine hole or aperture therethrough for the 
liquid to pass to form the desired stream. The 
diameter of this aperture is preferably in pract2ce 
40 so small, in consicleration of the physical char- 
acteristics, particularly the surface tension, of 
the liquid used, that were it not or applied high 
potentlal electrical energy, a hereinafter set 
forth, the liquid.wouid not fiow throuh the nozzle 
5 2 under any pressure which is availabte within the 
container . In practice, in accordance with the 
present invention, the matter in the container ! 
is only subjected to such hydrostatic pressure as 
is incident to the height of the liquid above the 
50 level oï the nozzle, the surface of the liquid being 
open to the atmosphere or ai teast maintained at 
substantia]Iy atmospheric pressure and no rne- 
chanical pumps of any kind being necessary or in 
fact employed to cause a flow of the liquid 
55 through the nozzle 2. 
At a point spaced a predetermined and desired 
distance from the nozzle  is located an electrode 
, which in practice is an annular ring of elec- 
trically conducting material suitably supported 
60 in place in alignment with the nozzle  as shown 
and in alignment with the predetermined path 
fer the stream of liquid which is indicated as 
the dotted line 4. It will be understood that the 
electrode $. may be suitabty supported as by 
65 means generally indicated at 5 at a desired point 
in respect to the nozzle 2 and container ! as 
shown. 
In accordance with the present method, there 
is applied between the nozzle 2 and the electrode 
70  a high potential D.-C. electrical charge. As 
used herein, the term "D.-C." as applied to the 
electrical charge or to the high potential ele¢tvic 
energy supplïed to and used in the device of this 
invention is intended fo cover any unidirectional 
75 eIectric current including partly or completelF 
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rectifled A.-C. current, wherein all the particles 
caused to flow as a stream bave the saine electri- 
cal polarity. In lig. 2 there is shown diagram- 
matlcally at 6 a sultable source of hlgh potental 
electrlcal energy, which preferably 
quate ortier of magnitude as hereinafter set forth. 
This source has two terminals to which conduc« 
tors 7 and $ are connected, these conductors 
leading respectively to the nozzle 2 and the elec- 
trode 3, so that there is a desired potentlal dif- 
ference between the nozzle 2 and the electrode 
Thi potential, when using a single electrode as 
is shown at 3 in Fig. 2, for example, should be 
at least about 3,000 volts. If may and often 
much more, however, depending upon several 
variables: flrst, the space between the nozzle 
or equivalent member and the electrode 3; second, 
the type of liquid of which the stream is com- 
posed, the vicosity and surface tension of dif- 
ferent liquids apparently being the controlling 
factors as far as is now known; and, third, the 
characteristics of the stream which is fo be 
formed in a given cae. l%r example, using car- 
bon tetrachloride with a spacing of about one 
inch between the nozzle 2 and the electrode 3, a 
voltage of about 4,000 volts is necessary to pro- 
duce a satisfactory stream. When the distance 
between the electrode 3 and the nozzle 2 ls in- 
creased to about two inches, a potential difference 
of about 10,000 volts is necessary fo produce a 
satisfactory stream under otherwie equlvalent 
conditions. Aqueous liquids act similarly to non- 
aqueous llquids such as carbon tetrachloride, but 
usually require somewhat higher voltages in order 
to produce equivalent results. There is aPpar- 
ently no Positive critical upper limit to the po 
tential which may be used, values up to about 
40»000 volts having been tried and operating suc- 
cessfully. 
OEhe direction of the current, i. e. which of the 
lead 7 or $ is positive and which is negative, 
immaterial in accordance with the present in- 
vention as the method is equally operable if the 
conductors 7 and 8 are reversed, the only difN 
ference beir that the particles in the stream 
flowing along the path 4will be oppositely 
charged if the leads 7 and $ be reversed. 
I bave round that by using the method herein 
set forth and with apparatus substantially as 
shown diagrammatically in ligs. 1 and 2, 
possible to cause a stream of particles along the 
path 4, which stream is capable of being 
flected by electrical means and which may be 
used to make a mark upon a recording surface 
such as the sheet of paper. OEhe present inven- 
tion pertains to that portion Of the apparatus 
of Figs. 1 and 2 thus far described. 
There is also shown in ligs. 1 and 2 a shield 
9 within which are a pair of deflecting electrodes 
iii and I I which are connected to an apparatus, 
generally indicated at 12, by suitable electrical 
conductors 13 and 14 respectively. When the 
apparatus designated a 12 is caused to create or 
translate values into variable electrical charges, 
i. e. a Potential drop in one direction or the other 
as between the electrodes Iii and I I, and of suit- 
able values, the stream will be deflected from the 
center path shown at 4 in directions indicated 
dlagrammatically by the dotted lines I and/or 
Iii. If then a strip of a recording material such 
as is diagrammaically shown at 17 be 
from a supply roll as Iii to a take up roll as 
around lntermediate or uide rollers 20 and l, 
then a permanent record may be marie upon the 
sheet 17, assuming the liquid used is one which 
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capable of making such a record, such as ink. 
Thi record will glve an indication and a ler- 
marient record also of the variatlons in the elec- 
trical charges applied to the deflecting electrodes 
5 Iii andll. 
Because of the manner in which the stream is 
created and the velocity of the partlcles created 
in this manner and in accordance with the 
method of the present invention, the response on 
lo the final record is almost Instantaneous in record- 
ing even slight variations in the charges applied 
to the deflecting electrodes. Furthermore, by 
control of the potential between the nozzle 2 
and the electrode 3, the stream can be caused to 
15 vary in velocity, so as to increase or decrease the 
sensitivity of the recording. If then the rate of 
movement of the paper record i maintained con- 
stant and ai some lmown rate, the chart will give 
an accurate permanent record of the electrlcal 
20 lmpulse or charges to be recorded. nis is par- 
ticularly advantageous and desirable in recording 
the heart action of a patient by electro-cardio- 
graphic methods. Furthermore, at any desired 
rime the flow of the stream çan be stolped by 
25 interrupting the applied electrostatic potential 
between the electrode 3 and the nozzle 2, all wlth- 
out causing a substantial loss by spllling or other- 
wise wasting of the fluid being used and without 
allowing such leakage thereof as may be undeN 
30 sired in a sensitive apParatus. 
Referring now fo Fig. 3, there is illustrated an 
apparatus and a method similar in many respects 
to that above described in connection with ligs. 
1 and 2, similar parts being given the saine refer- 
35  ente characters. In this case, however, there are 
at least two electrodes, one of which is shown af 
22 and which is connected by a conductor 23 to a 
high potential D. C. electrical energy source gen- 
erally indicated at 4 This source is similarly 
4 connected to the nozzle 2 by a conductor 7 as 
above described. The potential drop between the 
conductors  and 3 may be of the order of mag- 
nitude previously described, i. e. ai least about 
3,000 volts, but in most cases is substantially 
45 higher. In addition, however, there is shown in 
this form of the invention an additional acceler- 
ating electrode 2, which in addition to its ac- 
celerating ïunction has a further function of 
assisting in conflning the stream of marrer being 
50 discharged or drawn from the nozzle 2 as indi- 
cated in dotted lines at 6 and 27, the stream 
coming from the nozzle 2 in the form of a sub- 
stantially conical diverging spray and being re- 
stricted or converged and confined down toward 
55 a narrow stream as shown at 7, so that by the 
rime the stream passes between the electrodes Iii 
and  , if is in the form of a fine, narrow stream. 
In pracice, the potential between the nozzle  
and the electrode  is preferably substantially 
60 less than that between the nozzle and the elec- 
trode , for example, a value in the order of 
about %000 volés as between the nozzle 2 and the 
electrode 2 may be used where the potential dif- 
ference between the nozzle and the electrode 2 
6. is about 20,000 volts. For this purpose the elec- 
trode 25 is electrically connected to the source of 
high potntial energy 4 by a conductor 2ii. The 
potential at the electrode 5 ïnay be suitably ad- 
justed to obçain the desired results, substantially 
70 as illusrated in the drawing. 
Whle tb_ere is illustrated in Fig. 3 of the draw- 
lngs a arrangement where in two successive 
electroes are used in lïrst creating a stream in 
.he form of a divergent spray and thereafter 
75 focussing that stream, it is contemplated that 



any desiy.ed :numPer of te¢trp_ds may be .used 
çcordance with the results   .ob :and 
the-iqu g-sd n creati the stream. 
gene:al, i h bn .round that a suntially 
larger potential is required to forma my, as 
sown .Fig. 3, thon :to f0rm the saine qd in 
a s:rm .as shçwn n Fig.-2..r, when 
ing .a plurality .of electmdes 
tmpla ht the potental from e point of 
org: oï th¢ .stream to the succeive lectmd 
viH :be p:ogressivey .grear along th¢ pth of 
trs,,¢l 0 t.l]e steam althogh vartiom of this 
srt:angçnen bave been succefu employed. 
Tpring now to the f0rm of the 
shown:!n Figs. 4 and 5, the is illustrad .a con- 
àlnr .2 ff0r a dy 
the ]sl case will be a liuid, such 
iquid.is-shown af  .and is preferab!y .mamed 
p 0 a predetermined .desired el iicad at 
 by n-y suitable liquid level mainini m 
2 hiç .is desgnaed on the draw by 
able :lend "quid Level Maini,ng Mea." 
A-there a many known p of quid level 
mai.n-ig means, .no particular description of 
ay"one sUch means will 
bei:g undersod that a .suible type wl be 
chooen te .maintain 
t-onta, iner 29 .at .a desired point as di.cad 
Arranged to be suppr-.d and substtiy 
Lmesed  the liquid 
show.n sppord by a suitable sm g from the 
botm of the container 29. It wifi  der- 
sp, howeer, that this element may be suiy 
supred in any desired mater in the con- 
tainer, prefeably so at the point ereof, in- 
dicated-a.t , will protrude slight!y above the 
màinined level 3  of the liquid in the container. 
is position of the pot   preferably,, how- 
evér, sueh that the liquid may pass up to this 
point by capi!lary acçon, which will  a function 
of  rticular type .of liquid used.  a prac- 
tical itallation it may of.n be round conven- 
lent .to bave the poind element $ arraed for 
vertical adjustment in the oeniner 9  by 
threading it on a st or other supporti 
mea as 3g in an adjusble mater as ill 
obvious to those skilled in the art, but which is 
hot particularly illustrated in the 'awi. 
The preferrd path for the stream of charged 
paricles in this embodiment of thç invention is 
sbsttially veçtically upward as shown, this 
pth being indicated by reference numeral g, as 
in the first embodiment of the inention herein- 
aboie described. At a point spaced along this 
path from the pot  of e element  is ar- 
ranged an electrode  which bas the same func- 
tion as n the form of the invention shown in 
Figs. 1 and 2. ere is also provided a stable 
spurce of high çontial direct current electric 
energy 6 which may be the same as e corre- 
spondingly nbered apparatus in g. 1. 
source @ s connected to the electrode  here by 
a cçduct0r  and fo the element  by a con- 
ducat  as shown. It will be understood that 
the stem - and the element  are th of elec, 
trcafiy conducting marial in the fo shown, 
s hat the element 
oential in respect to the electre  of a desired 
magnitude, for example, at least about 3,000 
vol. The remaining elements shown  gs. 
4 and 5 bave the saine function and are num- 
bered in the same way as the corresnding ele- 
ments in thç f0rm shovn in e gs. 1 and 2. 
 If ! be dÇrod 

the invention :shown in Figs. 4 and.5, that 
_ill be no forces effective upon .the tiluid otàer 
than .the high .poential electrical energy a_pltd 
as aforesaid, _tending to cause a flow of the li¢luid 
5 along .the .path-4, .and, therefore, there .will be ,no 
flow except during .æuch rimes as the electrical 
enexgy is appIied .îrom the .source 
at any .rime .it be desired to stop .the flow of the 
atream .of liquid, all ,that is necessary .to 
10 to .eut off :the slpplyof electrical energy threugh 
the conductors 7 and 8 or one of them. There 
thu proyided an accurate controllable appara- 
tus, hich will .not .at anY rime tend fo spitl ink 
(if .ink be used) around other parts .of the p- 
I5 paratus where i£ is hot desired to have .it. 
the saine rime the:stream may be accurately con- 
tr.olled b.y controlling the applied potential; and 
the .stt:eam as .formed in accordance with the 
prient invention may be deflected as aforesaid 
2e and as taught in the prior art for the deflectin 
of .streams caused to flo by the hydrogtatic 
pressure. 
While .there .is herein shown and described but 
a few .of the many possible embodiments of the 
25 invention, it will be understood that the princi- 
ples herein .set forth may be applied in many 
ways :in addition to those particularly itlustrated 
and described, and 'hich occur to thoe akilll 
in .the ,art based UlOn the foregoing description. 
30 I do hot wish to be limited, thereore, except b 
the .scope of the apended claires, which are to 
be .construed validly, as broadl.y a the state of 
the prior art permets. 
What is claimed is: 
S5 1. Apparatus for producing a fine stream 
electrically charged multimolecular particles er 
matter and causing it to flow in a predetermid 
path, hich stream is capable of being 
by electrical means, comprising a container for 
40 a.supply body of said marrer, an etectrically con- 
ductang etement .in contact v¢ith said matter in 
said eortainer and from which element said mat- 
tex may paas fram said container, the arrange-. 
ment Ieing such tha said marrer will not pa 
45 from said element in the absence of an apptied 
electro-static field, a source of high potential 
D. C. electric energY of at least about 3,000 volts 
and having two terminals, an annular electrode 
positi¢)ned at a predetermined distance along said 
50 path from said container and from said element 
and aligned and substantially concentric wtth 
saià predetermined path of said stream, and elec- 
tric eonductors connecting said terminats respec- 
tively with said element and with said electrode, 
55 sa!d electric energy being the sole applied force 
causing said marrer to more fr0m said container 
and serving to move sakl marrer as a stream of 
mu.lti-molecular particles, each particle having 
the saine electrical polarity. 
0 2. Apparatus in accordance with claire 1, 
wherein said marrer is a liquid. 
3. Apparatus in accordance with claim 1, 
wherein said marrer is a liquid ink, the fine 
stream of which can be employed to make a vis- 
5 ible record on a moving strip of paper. 
4. Apparatus in accordance with claire 1, 
wherein said source of high potential D.-C. 
ele¢tric energy has three termi'nals, bet,een the 
flrst and second of which is a potential of at least 
'0 3,000 volts and between the first and third of 
whieh is a potential substantiatly greater than 
3,000 volte; and wherein an additional annular 
ele¢trode ls positioned substantially concentric 
with Saicl preletermined path of sid stream and 
[$ af  d|$ta¢¢from $ald element greater than 
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9 
distance between said element and the flrst 
named annular electrode, and a conductor from 
said third terminal of said source to said addi- 
tional annular electrode. 
5. Allaratus for lroducing a fine stream oï 
electrically charged multimolecular larticles of 
marrer and causing if to flow in a lredetermined 
lath, which stream is calable of being deflected 
by electrical means, comlorising a container for 
a SUlllY body of said marrer, a nozzle of elec- 
trically conducting material carried by said con- 
tainer and through which said marrer may be 
caused fo flow from said container, said nozzle 
having an orifice therethrough for the ioassage 
of said marrer from said container which is so 
small in size in view of the lohysical character- 
istics of said marrer, that said marrer will not 
loass through said orifice due fo the hydrostatic 
ressure of said marrer in said container in the 
absence of an alllied electro-static fleld, a source 
of hlgh .lotential D.-C. electric energy of ai least 
about 3,000 volts and having two terminals, an 
annular electrode positioned ata lredetermined 
distance along said lath from said nozzle and 
aligned and substantially concentric with said 
loredetermined lOath of said stream, and electric 
conductors connecting said terminals reslec- 
tively with said nozzle and with said electrode, 
said electric energy being the sole alOlolied force 
causing said marrer fo more through and from 
said nozzle and serving fo more said marrer as 
a stream of multi-molecular loarticles, each 
larticle having the same electrical polarity. 
6. Aloloaratus for loroducing a flne stream of 
electrically charged multimolecular loarticles of 
marrer and causing it fo flow in a loredetermined 
lath, which stream is caloable of being deflected 
by electrical means, comlorising a container for 
a SUllOly body of said marrer» means for main- 
taining said marrer UlO to a loredetermined level 
in said container, which level is below said lore- 
determined lOath, an electrically conductive 
loointed element arranged in said container and 
having ifs point above said loredetermined level 
and directed along said loredetermined lOath in 
the direction in which said stream is to be caused 
to flow, the arrangement being such that said 
marrer will not loass from said pointed element 
in the absence of an alololied electro-static fleld0 

10 
a source of high potential D.-C. electrical energy 
of af least about 3,000 volts and having two ter- 
minals, an annular electrode ,positioned af a 
loredetermined distance along said loath ïrom 
5 said container and from said pointed element 
and aligned and substantially concentric with 
said loredetermined ath of said stream, and 
electric conductors connecting said terminals re- 
sloectively with said loointed element and with 
10 said electrode, said electric energy being the sole 
alOlolied force causing said marrer fo more from 
said container and from said element and serving 
to more said marrer as a stream of multi- 
molecular loarticles, each loarticle having the 
15 saine electrical polarity. 
7. AlOloaratus in accordance with claire 6, 
wherein said marrer is a liCluid caloable of making 
a visible record on a sheet of lOaloer, wherein said 
loointed element is arranged in said container 
20 with ifs looint directed substantially vertically 
Ulwardly and .lorojecting just above the surface 
of the liquid in the container, so that said liquid 
may reach substantially the looint of said lOOinted 
element by caloillary action and wherein said 
25 loredetermined loath for the stream of said liCluid 
from said loointed element is substantially ver- 
tically Ulward from the looint of said pointed 
element. 
CHARLES H. RICHARDS. 
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